We first introduce a new class of weighted functions and obtain some basic properties of this class. Then, as applications of this class, we prove local weighted integral inequalities for differential forms. Finally, we obtain the global weighted s Ž . integral inequalities for differential forms in L -averaging domains which can be considered as generalizations of the Poincare inequality for Sobolev functions.
INTRODUCTION
In recent years there has been new interest developed in the study of differential forms, largely pertaining to applications in quasi-conformal analysis and nonlinear elasticity. The objective of this paper is to introduce Ž . A -weights and to prove the local weighted Poincare-type inequalitieś r for differential forms in any kind of domains and the global weighted s Ž . Poincare-type inequalities for differential forms in L -averaging do-Ž . Ž . mains, where is a measure defined by d s w x dx and w g A . As r we know, A-harmonic tensors are the special differential forms which are ଙ Ž . solutions to the A-harmonic equation for differential forms: d A x, du s l Ž n . l Ž n . 0, where A: ⍀ = n R ª n R is an operator satisfying some condi-Ž w x . tions see 7, 8, 10 . So that all of the results about differential forms in this paper remain true for A-harmonic tensors. Therefore, our new results concerning differential forms are of interest in partial differential equations, tensor analysis, nonlinear potential theory, quasi-regular mappings,
Similarly, W ⍀, n are those differential l-forms on ⍀ whose coeffi- 
Ž .
Ž . where g C Q is normalized by H y dy s 1. We define the l-form
s Q y dy, l s 0, and 
for Q a cube or a ball in R n , l s 0, 1, . . . , n and 1 -p -n.
w x The following version of the Poincare inequality appears in 10 .
The following generalized Holder inequality will be used repeatedly. 
for any ⍀ ; R n .
Ž .

A -WEIGHTS r
We now introduce a new class of weights as follows. DEFINITION 2.1. Let w be a locally integrable nonnegative function in R n and assume that 0 -w -ϱ almost everywhere. We say that w belongs Ž . Ž . to the A class, 1 -r -ϱ and 1 F -ϱ, or that w is an A -weight,
for all balls B ; R n .
Ž . Ž w x w x. It is clear that A 1 is the usual A class see 5 or 6 . The following r r Ž . theorem says that A is an increasing class with respect to r.
Therefore, we find that
Ž . Ž . for all balls B ; R since w g A . Therefore w g A and A ; 
Ž .
As we can see in the following Theorem 2.3, A -weights have a r property similar to the strong doubling property of A -weights.
r , , w qry1
whene¨er B is a ball in R n and E is a measurable subset of B.
Proof. By Holder's inequality, we havë
Holder's inequality again, we havë
Ž . Ž .
B B
Hence, we obtain y1
Ž . Ž . Ž . Combining 2.5 , 2.6 , and 2.7 , we deduce that
This ends the proof of Theorem 2.3.
Ž . If we put s 1 in Theorem 2.3, then 2.4 becomes
Ž w x. which is called the strong doubling property of A -weights see 6 . Ž . 
Here ⍀ is the n-dimensional Lebesgue measure of In this section, we first prove some local results, and then we prove the s Ž . global results in L -averaging domains. 
which is equivalent to 1rs 1rp 1 1 s 1r n p pŽ tys.r st
We have completed the proof of Theorem 3.10. Proof. For any ball B ; ⍀,
H H B B
so that 
We have completed the proof of Theorem 3.16. 
We have completed the proof of Theorem 3.20. Remark. In Theorem 3.10, we may choose t to be some special numbers; then we will have different versions of the local results. By using different local results, we may obtain some other versions of the global results. Considering the length of this paper, we do not include these particular cases.
